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These conclusions, although of an essentially general character, indicate
the methods to be followed in any special case in order to fix with certainty
practical rules for avoiding definite disadvantages and for obtaining given
results. It is clear that the consideration of special cases which may arise
in practice can not be undertaken here.

A first deduction from the experimental data is the effect which variations
in the pressure of the carburizing gas exercise on the depth of the cementation,
and on the concentration of the carbon in the cemented zones. This fact
confirms fully the results of the earlier experiments,1 extending them to the
special steels of various types now in question. The correctness of this
assertion is seen clearly from a simple comparison of the data just cited with
each other and with those which I cited previously, on page 135, relative to
cementations of carbon steels and of special steels carried out with the same
mixed cement as used in the present experiments, but working under atmos-
pheric pressure.

The greater pressure of the carburizing gas increases the concentration of
the carbon in the cemented zones, and confirms the conclusions drawn pre-
viously as to the direct function of carbon monoxide in the cementation with
the mixed cement.

A second fact results clearly from the comparison of the results of Experi-
ment VI with those of VIII, of IX with XII, of XVIII with XX, and of XXI
with XXIII. These comparisons show, in fact, how an increase in the ve-
locity of the current of carbon dioxide tends to cause a decrease in the intensity
of the cementation, thus eliminating, in the four pairs of experiments just
cited, the effects of the increase in the pressure. These effects, as we have
seen, manifest themselves with marked intensity when the cemented zones
obtained by working under various pressures (ordinary pressure and pressures
of 15-25 kg. per sq. cm.) but with currents of carbon dioxide of equal velocity
are compared with each other.

In cementations carried out with cements based on the action of the carbon
monoxide, true states of complete chemical equilibrium are never reached, so
that the final characteristics of the cemented zones obtained depend to a very
marked degree on the relations between the velocity of the individual reac-
tions which take place in the ccurse of the cementation.

The surface oxidation of the cemented steel is a third phenomenon which
presents great interest, both from the theoretical and the practical point of
view, and which the experimental data reported in the preceding pages (espe-
cially in Table I) show to occur with special frequency and intensity in cemen-
tations carried out under strong pressures with the mixed cement and carbon
monoxide.

An oxidation of this kind had already been observed by Charpy in 1909,2

1 See p.130 .
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